frequent than 10% of the beats in a resting electrocardiogram, the use of antianginal or antiarrhythmic medications, and the use of a prosthetic valve with an orifice diameter smaller than 15 mm. The eight variables were combined into a risk score that allowed the patients to be stratified into eight risk categories. The incidence of late mortality was strongly related to the risk score. Indeed, the approximately one half of the patients who had the most favorable preoperative risk profiles had a long-term survival rate that was not demonstrably different from that of the general Danish population of the same age. A policy of earlier valve replacement for aortic stenosis is therefore advocated. Several points relating to such a conclusion need to be considered. Do These Results Apply to the Elderly?
The Lund series includes patients as old as 78 years, with a mean age of 59 years. This is a younger age distribution than would be typical of a contemporary series, especially in the United States. Aortic stenosis is a disease of the elderly. Improved surgical results have led to the use of aortic valve replacement in more elderly patients than was usual in the 1960s and 1970s (including many in their 80s).3 Elderly patients have differences in clinical presentation and have higher operative and late mortality risks than do younger patients. These differences need to be considered with regard to the issue of earlier valve replacement. Can Congestive Heart Failure Be Anticipated?
Overt congestive heart failure certainly represents a later stage than is desirable for performing valve replacement in patients with aortic stenosis, as does a reduced left ventricular ejection fraction and an elevated end-systolic volume.4 Although only 11% of the patients in the Lund series were in the New York Heart Association functional class IV, 36% had clinical evidence of pulmonary vascular congestion, and 61% were taking digitalis or diuretics before the operation. There was apparently a reluctance to recommend operation at a stage in which relatively mild exertional dyspnea was the only symptom. This is understandable, particularly in a past era when cardiac catheterization was required to prove the presence of critical aortic stenosis. Mild exertional dyspnea may be difficult to distinguish from normal physical capacity, especially in elderly people. A discriminating interpretation of the history and physical signs and the ready availability of Doppler ultrasound studies to determine the transvalvular aortic pressure gradient are the keys to recognizing severe aortic stenosis at an early symptomatic stage.
Can Noninvasive Studies Identify Early Left Ventricular Dysfunction?
The ability of noninvasive studies to identify early left ventricular dysfunction has been extensively examined in the case of aortic regurgitation, where measurements such as left ventricular cavity diameter in systole and diastole and the ejection fraction have been used.5 Whether measurements such as left ventricular wall thickness or peak diastolic filling rate could be used in a similar manner in patients with aortic stenosis remains to be seen. Another difficulty is that the measurements relevant to early left ventricular dysfunction in aortic stenosis could also reflect hypertension and coronary artery disease.
In thinking about the early signs of left ventricular dysfunction, there may be an assumption that aortic stenosis typically develops to a severe degree, and then the left ventricular dysfunction develops secondarily, with symptoms following in a still later stage. However, it may be that these three processes are more parallel than sequential, especially in the elderly. Mild exertional dyspnea as the only symptom is more difficult to recognize than angina, syncope, or congestive heart failure, and it merges imperceptibly into the truly asymptomatic state. Some clinical studies have grouped together the asymptomatic and mildly symptomatic patients because of this difficulty.6 A policy of early operation would probably require operating on many truly asymptomatic patients as well as those with exertional dyspnea as the only symptom. Children and young adults are often truly asymptomatic with severe aortic stenosis, probably because they are more likely to retain normal left ventricular function into a late stage of the disorder. Operation is indicated in such cases primarily because of the risk of sudden death and also because the procedure can often be a commissurotomy or balloon valvuloplasty rather than valve replacement. Older adults are rarely truly asymptomatic in the presence of the most severe grades of aortic stenosis. Furthermore, sudden cardiac death in older patients with asymptomatic aortic stenosis appears to be rare.6 Therefore, the benefits of prophylactic aortic valve replacement compared with the operative risk and the risk of later prosthetic valverelated complications needs to be balanced with particular care in older patients.
How Important Are Late Prosthetic Valve-Related Complications?
If the artificial heart valves were as free of complications as a normal human valve, there would be little doubt that the proper time for aortic valve replacement would be in the asymptomatic stage, as soon as it became clear that the nature of the valvular disease is such that eventual symptoms and premature death would assuredly occur. The situation would be similar to that of essentially curable conditions such as patent ductus arteriosus. Unfortunately, the search for such an ideal valve substitute is still unfulfilled.7,8 In the Lund series, prosthetic valverelated complications, such as thromboembolism, anticoagulant-related hemorrhage, infective endocarditis, hemolytic anemia, paravalvular leaks, and structural valve failure, occurred at the rate of approximately 5% per year. These complications were fatal in about 15% of instances and accounted for 18% of the late deaths. These figures are similar to those of other recent studies, for both mechanical and bioprosthetic devices.9-13 Are the Prosthetic Valve-Related Complications Patient Related?
The Lund study, as well as several others in recent years, suggests that prosthetic valve-related complications are correlated with unfavorable preoperative risk factors and may therefore be patient related rather than strictly valve related.1415 There is an implication that valve replacement performed earlier in the natural history would result in a lower incidence of late prosthetic valve-related complications. The evidence is not clear on this point, however. The issue relates partly to the definition of a complication as valve related. 16 Definitions that are most appropriate for comparing one prosthetic device with another may not be the most appropriate for other comparative purposes. A definition that includes all cerebral ischemic episodes that are otherwise unexplained is probably accurate in young patients, but in the elderly, this definition undoubtedly leads to the inclusion of some episodes that are not directly valve related. Likewise, anticoagulant-related hemorrhage is only indirectly valve related and will also be more frequent in older patients who have a variety of unfavorable preoperative risk factors. It appears that paravalvular leaks, infective endocarditis, hemolytic anemia, or structural failure of mechanical prostheses are not significantly patient related. Thus, it appears doubtful whether the higher incidence of thromboembolism and anticoagulant-related hemorrhage in elderly patients after aortic valve replacement, compared with younger patients, should be used as a reason for performing the operation at an earlier age. These complications may rather be taken as a reason for preferring a bioprosthesis for aortic valve replacement in the elderly17; in this age group, the bioprosthesis has significantly less structural failure than in younger patients. The advantage of the bioprosthesis in the elderly is probably even greater in the United
States because of the diversity of the population and the medical care system. The more cohesive nature of the population and the medical care system in Denmark probably provides a nearly optimal setting for the use of anticoagulation to prevent thromboembolic complications of prosthetic heart valves.
Summary
The Lund study provides useful new data on the relation between preoperative clinical features and the long-term course after valve replacement for aortic stenosis. The advantage of performing the surgery before the advent of cardiac enlargement and pulmonary vascular congestion is well documented. A discriminating clinical evaluation and ready availability of Doppler ultrasound studies should allow this to be done in most instances. However, the case for routine placement of the currently available valve substitutes in adults who are truly asymptomatic is still difficult to support. A policy of operating on patients who are at an early symptomatic stage, or occasionally on truly asymptomatic patients who have the most severe grade of aortic stenosis, should probably continue until better valve substitutes are available.
